Pharmacokinetics of tramadol and bioavailability of enteral tramadol formulations. 2nd communication: drops with ethanol.
The pharmacokinetics and the absolute bioavailability of tramadol hydrochloride (CAS 36282-47-0) after oral administration of Tramal drops (with ethanol) were determined in a balanced cross-over study in 8 (4 male and 4 female) volunteers in comparison with the intravenous injection. Each fasting volunteer received two single doses of 100 mg tramadol-HCl, one by oral (1 ml of drops) and one by intravenous route (2 ml of a solution for injection). The formulations were administered in the morning; the washout period was one week. Serum and urine concentrations of tramadol-HCl were determined by gas chromatography-mass spectrometry and gas chromatography, respectively, and the pharmacokinetic evaluation was carried out model-dependently. Only the extent of bioavailability and the renal clearance were calculated model-independently. The extent of the absolute bioavailability (F) of tramadol after oral administration of the drops, based on AUC data, was 66.3% (point estimate; n = 8) with a 95% confidence interval of 58.1-75.6% (ANOVAlog). The areas under the serum concentration curves of tramadol-HCl calculated by curve fitting (AUC), which agreed very well with the model-independently determined areas (AUC), were 2390 +/- 712 h.ng/ml (p.o.) and 3490 +/- 510 h.ng/ml (i.v.) (mean +/- SD; n = 8). After oral administration the means of the serum concentration peaks were 308 +/- 89 ng/ml (cmax) and 1.20 +/- 0.39 h (tmax), the half-life of absorption was 0.34 +/- 0.18 h (t1/2,ka) and the lag time 0.23 +/- 0.01 h (t0). The biological half-life in the terminal phase (t1/2,beta) was 5.5 +/- 0.9 h and agreed well with the value of 5.2 +/- 0.8 h determined after i.v. injection. There were large differences between the volunteers in the distribution rate. For the slower distribution half-life (t1/2,alpha) mean values of 1.2 +/- 0.7 h (p.o.; n = 6) and 1.9 +/- 0.7 h (i.v.; n = 6) were obtained. The values determined after i.v. injection for the total distribution volume and the total and renal clearance were 216 +/- 21 l (Vd,beta), 487 +/- 71 ml/min (Cltot) and 77 +/- 20 ml/min (Clren), respectively. These results show that after administration of the drops (with ethanol) the active ingredient tramadol is rapidly absorbed and that the extent of the absolute bioavailability is about the same as after oral administration of tramadol capsules.